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[ «r iff m m <d m m ] 
immm i ] 

ee ia ft a t , a s£ ee is ft m ± k m ^ s n ± m w t , * tit a ft m * r * a x - * © w 

3fi ifc T? & o t , 

tu in ifc e m hcTMs^tsnst, 

ifr id j± < ft js ± td us i © m -m m % & & -r § r.ii, 

tu 3d IS l Wiil^ILT, '> * < t & tu 3d E H ft US t m l ©««]JSt(DWlEjfc-i'^-> 

* rr }a a, t* m m m & m j& l . a f& m 1 owiaii!iRtf#iB»*fliiA?fc±«amiSfflflgj&« 

[ 39 3* IR 2 ] 

m 3d ss 1 <d m m m % m & t £ x *?. a , ta 3d i± m w m t. ic m m m * m & ? % x n t . 

ffiSI8±Ki2(0^attJfi*^|«t5ISi, £ fr A, • T* ft § Iff * 1 3d ffi © EE W. T * * =l 

X-^CDMi£^?£„ 

[ m a 3 ] 

tu 3d ^ * > ti , tu 3d i± m ft m (D m id m 1 o i» « n « k , $ e. tc j r -s ja g n t a s » * m 
i s fc a m m m 2 3d m © j± * r * ^ a x - * © s *g # m , 

[ 33 * Vi 4 ] 

39 aR JS l * ^ L 39 >J< JH 3 co i> f ti ^ - JH 3d « « EE M T 5 f- jl x - ^ cD U ii 7^ ?± td <fc '3 

s^snT^^Effir^^^x-^,, 

[39 3RIM 5 ] 
39 IW 4 ^3dK©iT'BT^5 L a.x-^ 

* f)i m itmm^ v h 0 

[ 39 * S 6 ] 

tu 3d « {* « l-i ^ <y KJ&WS&TSWS&SHi:, 

* At a m rb IJ- « S o 
[ 5S IB © P Iffl * 38 Pi! ] 
[ K ffi i> ] 

[ 0 0 0 1 ] 

*«SJfi, E«{*IMW£E^S&^^^iJfflLfcE^T^^j.x-^(DMig73j4. f±MT ? ^ 
a x - # s * H8 *f 'N y F S tf I ft i It S B £ 1 1 5 o 

[ 0 0 0 2 ] 

fie * ^ 6 , « fls IS *f >y K CD - M t L T % ^y^->'x7 3d S ^ >y K ^ § 

o CO'fVi'^iy hjS3dW'\y 7° U > ^ co Y > ^ wfc tfj © K ft » t L T , EE « ft 

- k , mm (^v^i) ft m -r § y x >i> m p c ft m p ) t a an -r § j± jj % m <d - w 

««BlctSjSlSt, £!OJfiS(i«Kk:^fi8*n, ^oT3^ « ffi , J± * ft IB S tf h t$ * « * 
St'SrESftifi:, SfiiTi)S«nt^5, C CD J; 5 ft >f > ^ ^ i y h ^ 35 » *\ v F 

-e '■kfeLtc m ffiutmttntfnzti, u m 14 * ^ ± t % c t * 3 w t l ^ « ^ a ^ # # 
ft s n t v-> § o 

[ 0 0 0 3 ] 
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coj;^^y^i>'x7 h ig SB B ^ v V t LTIi, M x. fi\ y x ;i/rinKait s t« 

tc ffi $ CD PR m K «fc o T H fig * ft 3 ffi J J fg ffi ^ © #J It ffi ft < 2 ?IJ IS x. fc St fig S fit © 

ffi m. fls eh « k ft 2 ft , n-*flKjs*KSbS'&*KiiiuiBR* t ^s*n«fi!frs«i*w , rsi: 
w k , d cd m ft a & © ffl 32 ee ffi % x ^ © M PpI k *f & t § # k a ^ s ft s ^ j?^ 77 (ni tc 
Hffl-r s Mil 6 ft. #Et«tts ©&/^ ^ s b'l s m * fta ffi s m l e«i^, m 32 m 
m ?l k ^is-r^^^s-esc^^nsi^fc, 3 m 31 # m l je «ft fc uu ffi k §s m & * , uu sa « 

I?L^MtIi?n^Wf tt.7^tCiotiaWKSit§ d k?, S il ?L cd ffi ft * 
ffi 2 < W x. , ffi SHk £ il fig L fc £> © ^ & £ 0 ( fif fF .ffi l # SB ) ° 
[ 0 0 0 4 ] 

MxELfc^*©>T>^^xybjS:i}ii«'NyH%iltifit-SIStt, IS, W T cD 73 ffi # » ffl 10 
Stltl^o ffi ft t> IS , K5 TTfJ fig JS m t ft % -y y 3 ffi # IS ffi 3S cd x ^ * #J 1 1 0 0 °C 

vt&wiw v&mitLT — t&itisv )&m°rz a & k . d © # ft hi © ffi 

ffi k: x A > y # u ffi ^ ffi- »c £ D K Sttf jSHJi^JfJjt L ft IS , d©KiBffi^fig>HIB££^£- 
- ffi ffi" L T ffi n ffi Zt B fig ffi Z> o & ^ T? , T ig ffi ffi fig ?n?i# 14 IJS ± K JEE IB {* IJS * V ffi - 

y/vSTiibfct, d <d ee fg {* ^ ± m m m m t * it it m m m m m t t 6 o o ~ 1 o o 

0 °C n S. CD U m T jft fig L T |g ffl ft S tir § o 3fc K , P t , I r f SX^-y * 'J > ^SC* 0 

fig si l t hi«jg)«ffli*«)SL, d cd k * « fig ffl hi s j± m w m * - - > ? l t 

, _h a tti R rj fE a m % B fig "T £ 7? . fi)f M cd X g « ff & > ^ x >y E ig 35 U ^ y K ^ 

[USUI] #11 2 0 0 3 - 2 4 6 0 6 5 C'^KI 20 
[ 56 Hf§ cd PS tt; ] 

[ 0 0 0 5 ] 

L L is. ifl , iMLftf*©^ b ^g 3d ^ y HTH, 

cd fe- s 14 ^ + 5J- t * < , ± m m m & ri m cd ^ b ^^^usa^so, a* e * o ^ a 

US 14 tfffiT-rSRTflBffctf&ofco ^ d T , htStlT, J± « S 2i © flf « 14 ^ S $f £ T 

1 7?© KSS^JS (flfH«i) ^fWtSi:, h-l^iA^ltb, -f-57 v ^EE1iW14^f#§ d 

^ m m t & % o 

[ 0 0 0 6 ] 

$ , d (D ffi m a , £E«fr»t±fa«fc©[fflK:fisiiB«^jB£bJi<s + » 3& m n *s 30 
14 ^w^na^jftfc^ofco * d t , HiiftBt k « * t © k: ffi m n m w f§ * -r a d t 
* w ie -r a fe * > x ^ ^ ^ u > ^ a- * d ± m m m fig eh m % sg -r a m k , sai x ^ y ^ y 
y 9 1*. 8 * f? 5 d fcj^#A6.ns*^s d cd as x ^ -y ^ y > y r. e * f? 5 t ffi « f* H © ^ is 

cD ffl fijc ^ « L , ffi « fir 14 ffliTtSi & § „ 
[ 0 0 0 7 ] 

* m a , d cd ± 5 a # it k as * * * n t cd t & 0 N s n & ffi « # ft # # l , a 1 <± 

[ 0 0 0 8 ] 

$ , * 58 m§ ti , « n f= ffi 18 fi 5 ft * *r l , -o ffi « # « t ± « ffi © te a ft ^ Inl ± L ft 40 
ffi«r^^i^-^^^«-rad tsBfiijtts. 

[ 0 0 0 9 ] 

d © b w * b fig -r a /£ 46 * % m «: » ife ti m & xs a m u m ± tc jt$ ^g s n t n m % 1? c? 

65 Id «c t , 31 m « hC«/S*ftftH;*«:JBt, 31 ffi * f£S h K: ^ fig * ft fc h * ffi t 
, * IS 7L tz ffi « T V f- a. x - ^ © S 5fi 7? m T? o T , Ifi hta»I^ifMt5II9.t, 
i§S«lI±C h"ltf^f«t§IBi:, W 32 K S ffi ffi K ffi a fls M % B fig T 3 X fM t , M 
3d ffi « {* II ffi K ffi 1 © a» ift II * « fi3c ffi § r. m t , Iff 3d ffi 1 © # « IJS * 51 L T , '> ft < i: & 

uu 32 ffi « f* t ffi i © « « t © ffi k ffi * y % n )a h, t- » fa m % jb fig u , 3 ffi 1 © 
w * em s t? w « e * is ^ fc e « ffi ^ fig m m % m fig t a x t , m an j± « ^ ei s ffi h « w ^ 50 
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[0010] 

c n & © x u % it ts tv. m r v "f- -l x - it <d m m -n i* k * n t±\ ttr aa ee m * $? ± k j& be l 
ft as i co^^M^fflLT, '> * < tfe^^j±*{*ua^ts i <d m m m t <d w sj k *r * > * jt 

«Mt5 ft ^ k h m m & $c m m w ee m & m *» & to # ti a c t a* a v „ u ft # o t , 
ft^^^$namm^jBt±m^tcD^s-tt^[Mj±*-&§ct^T*§ 0 $ e * fc, tv. 

B /J s fl£ h£ $ ti S C t t> a ^ o L ft # o T , MttfcEEtfratefcJSftTSCfc # T? * 5 „ 10 
[001 1 ] 

S ft , * 58 TO tc frfrS Eh « T * ^ i x - £ cd S ifi 7? & ? » . <D&n.m*Bf£'? 
j£ ~r a r.ii:, *^ff c t^T-t§o cciutsctf, KrSd±«SJ^j*ffl US EE 

W. f* Hi £ © ft m 14 * £ 5> td Inj ± 2 & l. t T» * 5 o a *3 , t © « , EE fg {* BM £ 1 © 

iSito^ffitii> ee m f* hm t ft s is t cd i? ffi T' as % „ 

[00 1 2 ] 

* L T S ft , 4: 51 TO ^ ^ S Eh fi 7 * a. x - * CD K 3fi 7? r£ T? f± , M 32 >f * > * , frj 32 
JEE it 1* II tD Iff 32 m i cd # 18 11 M tc * 6 fc: JT ^ iA ty d i: *^ Tf ^ a 0 c cd r. g «fc n «\ M b2 

i? ffi 15- 46 s j± « f* cd m i cd » « m m <r> m t> « « « t a § „ 20 

[00 1 3 ] 

s ft , * fg « , *i^t^fr5]±i7?f ax-^cii£S?it ioii£?ntas 
s t cd m n ft m m 14 1 , «nfeEE«wtt©nif^*3ftfe«As<i t t? # s 0 

[00 1 4 ] 

* ft , * 5g us a , * ttg k ^ ^ a ee * r ^ f- a x - ^ h % m 32 j± -* r ^ ^ a x - ^? cd n 
m w £ ffi tc * t a ^ m \t t tv. 11 x ^ t , mtzTv.fj iz'Aimicmw l t mm * ?t m 

tSttlUlIt, * if x. ft #f ^ y F^lltSfcCTS^o 

[00 1 5 ] 

S ?> tc $ ft x * 58 TO fi % * 5B W tc S i'S fomM^v Ft, uu 32 ^ flc HEt *f ^ -y F * SK ifi 30 

[ 9S F!Ej cd 5* 5ft ] 
[00 1 6 ] 

* £ fW ^ ^ *^ S £E « 7" ^ ^ a x - # CD S jg 73 ^ fc «fc tl li , EE^ftlHiKJgjjELftJBl cD 

tci!)i«)g*fiL, ^ m m i cd ® •« hi s 0 s » m m % m x ft vmmmmmm^mf&t 
ft *6 , is fc ^ * n a ± s m & tv. n w m % m & n a c t ^ a ^ c c cd is m , fES#i 
t±«st<oa#ffi*iRi±«-&scL4:*^*s 0 * ft , e± « f* m t ± « m t cd w ® k , ^ 

CD |g S , J|?I$0«|nJ±t5Cfc^?t, K O « n ft fi $1 14 >& f)H A ft E± fg T * ^ a x - ^ 40 
I;liut5 C t T IT ^ „ 

[ 58 TO * S m t ft 46 cd it A (D m m ] 

[00 1 7 ] 

"■k. K *3ZW(Dftmtemffi(DJ&MlCfrfr%T±m7?^3.^~$RXS^<DMjjS. Jj ffi ic ~D ^ 
tlI?#ILtll1-5 0 ^ 43 , E^ T K 32 «g S n £ ^ ffi cD ^ j£ , * 58 TO * Ifi TO f § ft 

46 cd m Tjk -e d , *f§Ba*£in^o^Ste©^i»f«:<o»isai"rafeOTftt«:v'' 0 l ft ^ o t 

, ^c 58 TO tt , ^OIHSaiba^Rt), S^?4iit-$lt§L:i:^T^§„ 
[00 1 8 ] 

Hi t4 % *5S9l©i8 : jfi*^*©I&aiK*^*EE«5'^^-3.x — ^^Ds^ftrS 1* «t *f ^ y 
FO^HftaH, H2B, H 1 tc -T ffi 1* "ft *f ^ >y K CD J± M 7 V f- a x — & H ifi cd — JSP ^ 50 
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7 T ¥ ffl m , 1 3 ~ I 8 li , HlK/TNtffifttS'N')' Hoasiao-fiP*j<t»iH, 
B9(i, 0 1 Ki^-rjS^iSa*^^ K*«J5«*nfe>fv^^x'y h s in £ & S © fiE * 7 T 

[0019] 

m 1 ~R8K^ti5£, M f* m M *s y F t* , IB #5? EE * 28 5^ 3 

3 0 # JT$ fig S ft fc ?Jrt KS JT$ fig X *g 1 0 © ft * J6 £ 4* 3 0 K M "T 3 IS Jg f c , EE ffl T 9 ^ a. x 

— # i o o^sisnt^s. * ^ sfs © ffi -*? a , s^nasi oht, bjih. ( 1 

1 o ) © s/ u n > m is n a * m m l „ c©i«iftj&j£as4ii o © — ^ © rfn k a , s i o 

2 US 1 UffZ r0 2 ll 2i>6ft5, JS£l~2jam©#ttJJ8 ( 16 « II ) 2 5 JjR S ft 

T ^ S o * It , fig* IS 1 0 ©fte7r ©ffl I* . IS PI % S o 10 

[ 0 0 2 0 ] 

8ft fig s * i o © iff in m a m fc a . -> u n > m *fi a s * * h 75" ft x <y ^ > ^ t % c t 

fc£DJ£fig*ftfc*gifc©EEft?g£LS3 Otfll^n, * © ft ^ 77 ft i'J tc f* , IS }£ t«« 
*g 2 4 © y if - >t gp 5 1 C1ILT§)I*«SS3 0O«l©>f >^St4S'Jif-^ 

©-sp^r«figr^)SMSP5 2 t c > ^ m 5 3^/rbtaM?nT^5o * & , &k &5 b 

fig 3S % 1 0 © iju ffi inlEft, E*584'*3 0 iH K iR S S ft § -f > ? K *ft« » f± * IT L 
fc « IS m t L T © « hH * fff fc S i O 2 HI 3 3 (I 8#I) # j£ £ *l T V JS „ 
[ 0 0 2 1 ] 

* & K , ^ 1M fig S IS l o © ifl p ffl Mfc « , Sffi *S^S3 0©^y^ftl6i§5 3 t a 
£2 *f 10 7]iMt5/X;Hn 3 5 # ^ jtt S ft ft 7 X f V - h 3 6 ifi Jg # ffl *P & » S 7 J 20 
;l/if*MT@t«nT^5. CO/X*yi/-h3 6S, - 7? © ffl "<? zft Eg fig S «< 1 

Sftto * tc, /X;^U-h36tt, MS&7fcfig3S& l 0 t#ftB£3R#2& Kg IkJ - © ft 1? 
JghK-r«<t:3KLTt>«J:v^o ffil%^l£fi£ 1 Ofc/XA/^U- h3 6t(D 

SSJCfc^^J^^Wilnl— fc*Sfe«>, ^ ® ft ft © & ffJ ^ * ffl fi^ T S K ® a "T S d ^ T 

[ 0 0 2 2 ] 

(HtS/X;HP 3 5 0A^?i:(±, tt ffi f S 7 > ^ M © M , {U X tf — F, wt & ffl M % 
!CfSCTlifk2nS 0 f!ili\ H >f Sf; 0 3 6 0 fflO-f H« 5fiit 5^o> 7 30 
X )l> PtB P 3 5 (iS+ft mOIflf?Tiig<t < (gStS^g^JS. 
[ 0 0 2 3 ] 

• 73 , m « fi-K S % 1 0 © Iff 3d M P M i: « S *f HI <0 M tc B fiJc S n fd # '14 IM 2 5 ± T? $> o 
T , £E*#I^S3 0j^JBJjK*nT^S«iS±fc:tt, W 8 (C^t i 5 K, Till 3i> EE 
SftH l 8t< iflil 9^JgI?nt^S„ Tfflll 3 8> ittig2 5 t^KSlS?: 
ffl fig L T 5 o h « fS 1 9 « x H 1 © 2* « HI 1 5 K tf 3# '« @ 1 6 ^ «5 fflf fig £ ft T f» 3 „ ( 
M 6 ~ M 8 # BQ ) o C ©^ttHS 2 5t K ^ ^ 1 3*^6&SlKK)fti, EE « {* B 1 8Rt>'J:S 
S 1 9 %d-feSi)(<:± ot)±1i7^f ax-^ 1 0 0^ii?nt^§ o C PI 1 i4(f'H2 
o 

[ 0 0 2 4 ] 40 

hSSl 9 h fc H: , 9i SI5 ^ ?> © 7k fc «t o T J£ « fS 1 8 ^ 2 •£ V> J; -5 fc f 3 

46 © {£ ai flg 2 0 # m fig ■$ ft T *3 0 , ± * « 1 9 It , « » HI 2 0 tC fflj fig S ft fe 3 > ^ ^ J, ^ 

-;l/2 l ^/TLTES2 2 tllWKli?nT^§. (H7&tfR8#!H) „ 
[ 0 0 2 5 ] 

ft *3 , * ^ Stfi' © tf^ flg 1? , Tift 1 3 % EE fB T 7 ^ a x — 9- 1 0 0 © +t- M 'S m t L , h 
■Mm I 9f )±17^f ai-^ 1 0 OOtBUiffitlT^a^, IK I/J N ES ^ HE ffi © US 6" t? 
iin^ilcLTfejcBliS^o Mno«fTC*^Tfe, EE ft 58 7 S 3 0«tcJES7^f a 
x - *f l 0 0*«^)iK«tlT^Si:iEft5. 
[ 0 0 2 6 ] 

t&tt^ ffi m M #c S « 1 0O/Xil'7'V-I< 3 6 # HB S * ft fc B i 1st 3* ffllf © ffl ( H 1 t? 50 
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l^5ftffi) Ktt, m&ffi. 2 4 tfffifti 2 ft T ^5 o C(Dg^fi2 4 (C(J, U If - ^ © — SP * 
ft 2 4^rJ?:$77[M]fcHiiLTm^J?S£li^3 OOffi^l^CfloTftfSnTfeD, ^ 

ffftsg s &' 1 0OHS5 2 tii?ntftrn^fiii3 oo^KD^y^st^s 

L T ^ S „ 
[ 0 0 2 7 ] 

S ft , S#fi2 4©i£*7^f al-jf 1 0 0 £»l«lt 5I«Ktt, J± * 7 7 7 ^ X — 

7 i o o cd M u * pm m l a ^ & ffi © 2 Rfl * m b ft rn « t * 7 a x - # f# 5 4 ^\ m 
j.j sht^a<i:u^. io 

[ 0 0 2 8 ] 

sfc, *^i©#st*b, j± * 7 * 7 a x — # is ft gi5 5 4 & i± m r V 7 a. X — 7 1 0 0 

© jflj ft \c 33 it E> ft T ^ S Aft C © ft B 7 £ 7 =l x - £ n g|5 5 4 , ft B 7 * 7 =l x — 7 
1 0 OtticitiLTStUct^ttLtfcJ;^,, d © «fe 5 ft Jg A- £ 2 4 , SJK ffy fig « £ 1 

0 © & ? m m t k m - © u n , Mx.s\ ft 7 = -y ? «• spj. m ft m ^5 c t ft 

< , *mm<DmmT'iZs m e j& s « 1 0 1 iwi - # « © ft u 3 > m m m as & * m ^ t jej fig 

L ft o 

[ 0 0 2 9 ] 

* & k , M^-«2 4©m**gp> -r ft t> -5 , ee tj ft %l m 3 0 © jaj wa k m fa -r s ® ^ a 
, & & & 2 4 £ s /j inj k m m t % m m ?l 5 5^iit5tiT^«. * ft > & ft & 2 4 © n 20 

H ?L 5 5 © fa' fflij , ft ft ft- ft , J± ft SI * £ 3 0 © «■ 5U K M JS -r ^> 515 'A K It , ^ J± « 7 ^ ^ ^ 
x - ^ l 0 0 m tb t S ft 46 © , W * «\ NSSS> *4^B¥i«c««ldB ( I C ) H 
© R 9) 0 Eft 1 1 O^'ftif ti^S^nti^o (W x. HT , A±%M<r>y&M T? tt , H )I ?L 5 5 © 

wwK**i*nfe&w»iinii»i i o», * n n © w m m ms i 1 o w iRi^-aig«K«tj 
fin/cEfir ax- # i o o^igaj)-r^ft46©t©i?$.^o 

[ 0 0 3 0 ] 

^^m<omm ic ^ & zmibmrn^v na, tea^b*^^aj©-o^«ift¥©fcsittL ft 

> ^ A I I ^ Ed -f > ^ ^ ijX D )A * , U +f — ^ Ed 7 X ;!/ M I I 3 5 ^ § £ T? F*j * <f y 
5 T? ^ ft L ft ft , 1 1 0 ^ & © tfd fci fe' ^ td tae ^ . EAStS3 0t M fS t" § * ti 

^ n © T IB S 1 3 t±ffif 1 9 tO|fflKl)I%91illL^ E£ ft {* « 1 8 © E£ fS Si) S tc J: D ^ 30 

:t£J;9, n-^58£li^3 0©rt^Si*^fl:*^, -^rE775g^^3 0rt©rE7j^^46T7 
X/HP3 5 ^ e> -r > ^ sr ^ wt m ? % 0 

[ 0 0 3 1 ] 

c © ffi f* *t *f ^ ^ f (*, ^y^A-h'ftr^f taitn'y^^g!^ f< «i -r s sa it ^ 

y F x - y h (D - « fig L T , > 7 ^ x >y h^|Q««eK}5**tlSo 
[ 0 0 3 2 ] 

WftWCtt, H 9 KSt i 5 K, $j -f* ^ <y F * fT ? § id » ^ v h l A A tf 

1 Btt, > 7 fft # IS * S fiE -7 § ft - h U v i? 2 A R tf 2 B ^ S UK W t6 tc ffx W E. n , C 

© S3 ii ^ 'y F x - -y h 1 A R tf 1 B^glL/c^t 'J 7 >>' 3 (ft SI*ft4 fj" it Ed 40 

ft ft * -v U 7y'« 5 ft W ft [r] ^ fj & ft K IS tb ft T v S „ d ft E> © Hd ii "\ -y F x - >y F l 

ARff i Ba, m ft aft * ft ? ft 7 ft ^y ^ ft ft ^ m fig ^ & tf ft ft - ft ft # m. m m * ft m t 

8t>OtLT^8. f Lft *:»]^-^6©,!|>;:SI]ftft^^bft^^S©S^*5j;a , ^ft^ 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a piezoelectric actuator of 
excellent piezoelectric characteristics and its manufacturing method of 
which the adhesion between a piezoelectric body layer and an upper 
electrode is improved. 

SOLUTION: The manufacturing method of a piezoelectric actuator 
includes a process for forming an insulating film (elastic film) 25 on a 
substrate 10, a process for forming a lower electrode 13 on the insulating 
film 25, a process for forming a piezoelectric body film 14 on the lower 
electrode 13, a process for forming a first conductive film 15 on the 
piezoelectric body film 14, a process for configuring an upper electrode 
forming film 17 formed with the first conductive film 15 and a conductive 
layer 16 by forming the conductive layer 16 by implanting ions in the 
interface of at least the piezoelectric body film 14 and the first conductive 
film 15 through the first conductive film 15, and a process for patterning the 
piezoelectric body film 14 and the upper electrode forming film 17 to form a 
piezoelectric body layer 18 and an upper electrode 19. 
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